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(54) TREATMENT APPARATUS 

(57)Abstract: 

PURPOSE: To generate thermal modification in a region to be 
treated by suppressing the side effect due to the irradiation with 
ultrasonic waves by successively emitting ultrasonic waves 
from a partial region remote with respect to an ultrasonic source 
and separating a predetermined distance or more in a timewise 
continuing or approaching irradiation region and leaving a time 
interval for a predetermined time or more in a spatially 
continuing or approaching irradiation region. 
CONSTITUTION: Ultrasonic waves of high intensity are applied 
to the limited region in the vicinity of a focal point and a region 
(treatment region) 107 wherein a tumor is present is uniformly 
cuaterized while the focal point 106 is scanned. In this case, a 
timewise continuing or approaching irradiation region is 
irradiated with ultrasonic waves so as to separate a 

predetermined distance or more and, when this region is absent, the place remotest from a start 
point is irradiated in all of regions. A positionally continuing or approaching region is irradiated so as 
to leave an interval of a predetermined time or more. By this constitution, the side effect to an 
unexpected region or the the expansion of a thermally modified region is suppressed and thermal 
modification can be accurately generated in an aimed region. Therefore, the safety and certainty of 
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ffiC 3 J3c7cB«H»«d»e> W8Bf&lK»**aH£ro 3 
i«B«c©»iMR*fc# UT«nEBMt#«*>felWEf6« 

4KMBMU fWfffla^/u^-RMt^ft^bJMifflat* 

[WWW 3 ] «t o TiR* $ tifc«» 

*?-mM* <om& nwm ftwe-r z^mt. 



«rl5«W?-©ro»Wfe*(cS-^t IMBUbVlttrMflt- 
5 M*P¥JR t £ Aflt^ 5:i b 1"* fMOiEB. 

WIBf&ifS^ iSWSt £ RUtf 5 fc ft <D«#roi@«i£ig»H?- 
^v^!#t5 <fc 5 m«3Er 5«»tt«ESE*« £ . 
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[0 0 0 2] 

( 1 ) 55^ M I T (Minimally Invasive Treatment) 
0-145131. USP-4526188 i^lCfBtSS 

*vcv*»J:5te, /h«£lvT#5, »«ft#4v\ 

[0003] Iffi^romS?0^»T?t>M I TlilO 

#K£oT*#fc:WS;6S?SSC: QOL (Quality 

Of Life) Sr^iSLfcg»©^^V^fe*5«k05f&«S5 

[0004] r©±5<e«fch/© t k fficol&^ftfifw-o 

fU/H Lt, 4 2 . 5 "CElil^PiS. ■ HfH" 5 i £ 

jg«SE^^/W^-SrflJffii-5*i£^%ibttTV^5 (ft 
PP86 1-1 3 9 5 5). 
[0005] r«?Jpjaf&«»SrJS^jt«>-c, 

fcso'tgJUhfciflpf&U m&®M*nn\^i> 

(G. Vallancien et. al. : Progress in Uro. 1991, 1, 84-8 
8 , <fc&SBg6 1-1 3 95 5, #B?3-3 0 6 1 0 6 

W/cm 2 tV^^jSW&SrfiaSt-rS^lil^ flMtfc 



[0 0 0 6] £©IB»&«r«Wt*fc»K: % 

tocs^LT^jgt^fciiitLfc^j: 5 twits* 
ftasjussfvcv^ (#gjp4-4 3 6 0 3) „ L-a> 

[0007] (2) titi, m&m\Cj:Z3mX'YiK<, 

W3££*VCV>.5 (Waiff, Hoshi, S. et al. : J. Urolo 
gy, Vol. 146:439, 1991.) . t:5T, r. ft 

S. 

[0 0 0 8] ^OfflWttf&afSBlCjiiV^TI*, 3S^iS 

»«^a-tSr i##<, 2^7EH«l-e«fll3g^Sr^ 
Bg6 1-209 64 3ro±5lO@#iSE£fflV->;fc3)!fc7cfI 

:E«&ft3fc5cW&li#b;ft.ftv\ £«fe*«T?Ht 

[0 0 0 9] ^ri-e, J&lfci8*ttfel!BB&, 
rtW3^5c^SrilX*L<*rtWiij^iSr^-rSMR I 

«m#*-ry-i vis>r<s*7-j>.) *>sv>«x«8cTt 

MT2 - 1 6 1 4 3 4 »CMR I MfelCS^t 
[0 0 10] ^^5-2 2 8 7 4 4\Zte, & 

*f&issrtT5fc*^, wmisms&m^xBtoimn 
<r> y *it®m<mE%mmc®m*&%xi,^j: 

a, mr i mt¥*s7 ^w^aa^ff^±Srffiv^-c*el!^t 

SefiU* J ' 5 rtBt?$)S(Y. Ishihara et al. : Proc. 11th A 
nn. SMRM Meeting, 4803, 1992) . »fi£©^ 

%>ztimM6\cmz&z.xMfo-rz>y x-xv^ 
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loon] £ <owtwmm:ft 5 1 tJ-atwjsi- 
iooi2]*ik, t, mmmcmm 

St&fi 1 5 i jEHWil»«r»oW*rt !!:*«. 

SrBSift^u-rf&a«i*oaaBicffiffl-e# (#s¥os- 

2 28 744) , £OMtti*tt0Mftfc«>jft»*trtt1- 
[0 0 13] m&<0»»Srffi«f 
5. #MBS6 2-2 1 7 9 7 6KI*, fi«tt&ft»«f|- 

a. 

[ooi4] h/MfcwafKHL-c^ mvum 

*8xi#IC«U:ki:^«) % »***rffv\ 

rTVHIfe©#ft5c«^«yaj . BfiJXHJUfSHtt) . 
[0 0 15] L2»U Hit Sr^W-t-SOt-iSW^iS' 

H^W±t?*<o**^i-5i:2^7cWS^ 



[0 0 16] (3) $t>t % #Bf05-228744 
fctt, «§«S©^tt»ii9i(gfP^MTl, T2^g!fbr 

t mm^mmn^mvh a r t a* a** ?> tit v . 

[0 0 17] (4) *fci£rts 

i£*—zfW>(-f<r>^>f%-v h&#oMR I i/xrAAi 
I t b'T*IJffl-t-5Ci(CO^-C'RfBS : q z 4-3 1 2 4 4 6 

[0 0 1 8] — MR I K&VTx, y, ztHftl 

V>£ (C. J.Hardy, and H. E. Cline, Journal of Magnetic 
Resonance, vol.82, pp. 647-654, 1989) , ^tl/trffiV 
5 1 feSttfiONMR «#©^«r#a r t 5. 1 B 

oafiT 3 &7i.mcmffi®&'fz r 1 1 1? 1 5 a Pauiy 

et al. : 'Three-Dimensional re Pulse*, Proc. 10th A 
nn. SMRM Meeting, 493, 1991 )„ $.1tZtlb&& : g-$kte 

rfcWtt&ttTl^S (#H#trSl5, 3 0 7, 8 1 2 

[0 0 19] £UMHmbJ:£ftlftfeftff>A>t-* 

Hv\fcj»-«a:» fm*am*&<i-z t&&mmmti 

■CV>5( 0*e>> a*ME^»Xf JJMB , vol. 

32Suppl., pp. 125) 0 z.ixm&tif<nnA=z^9tm'& 
[0020] is) &%W\H<ofts$mte.**~ 

HBg6 3-5 7 3 6^ICli^$tvTV>5rri:<> ®G 
f&>K^e^C*5V^Ttt, i|$M¥4 - 4 3 6 0 3^(C§2« 

$^^T^^^)asr:^:<, MRI, CT-^ia^jR^WftSBSr 

[002 1] rOMJllC^UTI*, #SBS6 0-2 4 1 

4 3 &<&nxm&ztix^z£.o\c±wftmmz.-%\^x 
fc, MRi^cTSr^v>T^-^y ^>y*?ibimmto 
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[0 0 2 2] £t±<DlfflH^fc:*f-U *ifBW5-l 9 4 3 

[002 3] (6) tr^-Cs «fri£w«i:5icfltf|.a>fe 
m%mm&o%&:%fa(o*Mxw\^ r/ a* f (a = 

[0 0 2 4] r<o^^raJSSr»ft-t-5fc», 

f&SLJ:? t^5K^-J> J *6»e5HTV>5„ fiajxli, N.T. 
Sanghvi b ©Noninvasive transrectal ultrasound dev 
ice for prostate tissue visualisation and tisue ab 
lation in the focal zone using high intensity foe 
used beam. , J Ultrasound Med. , 1991;10:104-109tC*5V> 

X\%, *J^fch?v;*i>» U ®MM®& 

[0025] (7) m&xsizwmm'm.x'xs.fk 

2?fc7£iii&t?ttJKB^S:^aife<f&«-r5i 
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«*Ni£B«r?*i8i- 5 fc*tt-e& 9 % f&jaoamsr^j^-f 5 

#rt©3*5cflW»*riDt*U *rt©Wfc*r**i"«MR 
I SrfflvS^jfe!iS%^.6>H5o L*»U MR I l?ll*f 

WB*ftv\ £©»*KJ:*l«IMt*B&< , lt*'rCT 
lc»p*.-CiB*«iaiR$SBSr0fffli-*»^-^*5 WM¥ 
5-3009 1 0^i), r<Di:S»r®«4:#3iS# 
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[0 0 2 7] $?5l^ MR I cOT2®&-m, S&tCfcS 
iia«S3Ett«aSr5IK-et5ri:^#^$tVCV>5 (Fere 
nc A. Jolesz et al. :MR Imaging of Laser-Tissue Int 
erections ) . m&W&KZ. tlb 2 OWMR I 

BBrof&&aii!J1-;Hf*\ #f&Bte .fc5£#ftUH • f&*3& 
S. 

[0 0 2 8] 

[38UHtfsa?fcL«fc5 t-fSBWlJ 
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[0 0 2 9] #5§SS©fSl©i«l4, ^nUftVMMK's 

#fmm& r ft * 5 r t * -e * * se* • 

[0030] ( 2 ) ^*©j@WStf&«?^B»-*3VN-Ctt > 

[00 3 1] *«K©f52COlW^ MR I^co&a 
¥H*r*(WI Lxm&<nm&m<oftfott&<n®!Z Sr !> 7> 

[00 3 2] (3) &m¥5-2 2 8 7 4 4Tifi'<P>iX 

flK»*tt* 1£ b *»-c*> 5 r t t v > a tf>T?ilft© 



[00 3 3] L^Uroj;5*iaatfiai4r^5 tt, # 

- Kiatt 128 E-cfctuj 5 ftmumxh*. r*ur 

-rfc»Bfc«»iBR"T\ *fci&ia;ifflgBT?f>&i 0 0 
msMtfc5 t *fc*«r±i65j£-C*>o-Ct>, *©&© 

a? ^as^t-cu*^ ]E»*fi«ftijffli*s 

[0 0 3 4] *»^C0^3C0l6<Jtt, *WMMttK«« 

8»ffc©*©ia£tiN8«: y r w aic** r t ■cm**' 

[00 3 5] ( 4 ) in 5 EKKI*, 

- 9 -CitmsmKM&^m iW£-t 5 r. t *s-C * fc v \ 

9 *&*©»###*£»< * 

[0 0 3 6] yy^'f/CMR I 

54§-g-»rfi, ffi#asf&8f£fi<ottB£*>it:©>t*K:JLfc 
v>««ttlWMMKffflh?*>0, te££B©&fi, *Alz 

l*1"*vCL£o;fc9, JFffl»iaKv^tWfcaMk"t-*fc«> 

tMRIl:*SV^t, i®*&7 , a-7'$r^i-5OTi:P3 

^©^<s$ t y r/i/^w Att«rj»oaA»5(ifff«ORr« 
&mr i y v^jc.tsig^&ffe^s^M^n 

5. 
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I o o 3 8 ] 4 to a mcmmttmm 
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feas t zti t tim*m&mmti: nam. • mmmmmm. 

©, r:/y <ft.5i*7!>»9-T?tt<x g#ffiis 

»©» 5 ramt* 2 t v % o m&tivb^ fc. 
[o o 40] #369i©s&5©@iHji*, ±fa©«fc5fcfias 

&#5-fc*Ki&Stt&©»T/v^^=*y ^j/Sr 

So 

[0 04 1] ( 6 ) fliSB LfcgBI&ttfciteffli-saSfi© 
*9le, ra*ttfc<fcB#Ba»e>jfi^S&£-Ht, WSilc^L 

s>9, ®&^o%ii&h&®(frj>te^i%ffiX'hz>m>btt 

[0 0 4 2] ti^s, gPWfc h7V^^3.-f-Sr^f 

[0043] *jE-ett««*>feJBasrtteiaf«rifA 

[0 0 4 4] «ct, *»M©m6(DlWl*, iS^Jfi* 
[0 04 5] (7) &#rtK!«;*|(B*««r]iMtLrai 

MR I tryy'Jr-i5'i:JSi#©ffl:BSriE5fetw-i5:$ 
»Ai-5«WJfi*nSa^B*iffi^to-(i-Cffiffl-t-5 1 *fc 

BJSTfes. ^tmr i tryy ryy 
y ^-^ttfi^ wssBSrSi u f«w **wa**> *) ^b© => 

[0 0 4 6] *«n©M7©BMtt. ^tTT'y-Jr- 



[0 0 4 7] 

(l) m©8Wfc#5?&BSttrau JS#»BSr*rU 
BBBBM* 6 ©Jg^B £BB#l*l ©teB^ftttlc* 
3fc£*TJ!8#H-5JlJW*©i:, BtrfEBB#rt©3&7GBi 
BBBSrJ&ftrS^Bi:, IIWB3Jfc5c«lfcflMi*»6IWE 

be** fa >-&mmw-4 x<om&sDMfmm\z. 

*«*»&BB»BB«BB*JirB©^T?H*tS*6W 
lEjSflfB*RBBi-.5, (b) i$Wi$icigi&*fcl*>EB1-5 

■*% (c) £rawicBB*fcr*iEB*SiiWBBB^© 

[0 0 4 8] 5 MJ£8g«!2ilfl?f£f$W 

[0 0 4 9] BloBKfcfc^Ttt, BBftrt 

0ffffft*ftftLBBOT«BB»BBBJ:t 
c53^n>¥^jMfcB0>^BfcSI»L'C, romMMf 
£EB©!0r/IBI&#teB (S • y #*fl:Ue 
v*J: 5 tcjgWBBwteBfc U< »(t«BlB(acB«rM«i'r 
5»r®lf«l&#^eM^#S:t, BftSttfcWrBB&B 
jjH-sniBB^ai: S - 1 *ff * u>. 

ioo5ojsfc, m^mmmt ummii 

BB*ftV\ WBB*l/tB*-KfcC*-H«>»*£- 
t)ttL<ll^y»-i (3D) 7*-^4r®#-t-5w 
tSrBBi-*-*. 

[00 5 1] (2) B2©SBEU:«5BB§tttt:. Bft 
#«»ff£B K <t o TUX* $ Jifc«ft*rt ©SBBBBK 
g<J^T, BBBBftAoBBBBfttttmU BB 

BBrtwKBBBroffiHBBB^-^SrBBra^B 
#©fSt«rBffl-rS#©i, £©^BK: ± BBfflSfufc 



[0052] ;:t, ^^/W*j£gra:2 0©ggFifl^B 

6*15. £££HNfttt2oe£Nft 
Bf^-* U *©«©>S*:7- y :c 

[0 0 5 3] *fc, »2P»WK*V^"Ctt*a4ilfc* 
#©®>§ lc»<3^TBBSr»»* ttTSI»*r 5 £ fcB 

[0 054] (3) f&3©*9llc:#af&B£tttt:s 

B**/i*¥-ilB#a*» f> B£ffl »M*¥- £&B£*f 
*«ttfc«**L-Cft**fJ$BBBfifc*i^-C» MG« 

K£ § ftfcBIEBBBHBttfcov «tiiit«t«m 
ltt£J:&ftBrJMB*BvvrB£Btt*B»t-&BB 
£©#Bfc*0*«SftfcBEB*B«*rB*1-$ 

[0 0 5 5] *fc. tittlittf«}&dEfl'ff8tt«rS£i- 

•5#ai*> BBttrte8ftfcft£***.ftv*s£ieii^ 

»33v>^M'*-&BBLfc£#©mB©#^&tHW1- 
rottltt«K«<J*IWIHWtt*rftft+* 
[00 5 6] (4)^4 eSHlCff Sft*ttttt, 

]BB*rtl*»J:trB»ttB«rBUJi-«*«fc, zn^mz. 

<fc 9 b w s *vfcfji2ji*t*iR)*j <t tm»»c^o Tiaaw- 

gBBSftS'JSmiCOV>TfIIBa^*'!|^»f^fi»C «t 5^ 
MS!i®Srfflv^-C?lSB«Sr«t#-r5¥e:i, w©^©(c 
X 9 B#*nfclWEB«B«*B3*i-i*B 

[0 0 5 7] BlttBBBlcBv^BBffljMt^ 
-tBWS^BSrBitfcifcftWBfc'rs. 

[0 0 5 8] ®«W-aiJlEiJ{slrSr!a:3ei-5#g:»4, B 
Bffli8 ; g l B©Blt«*-&tfa5B^BSi-5 ' i Sr^ffict 

[0 0 5 9] S e>tc, JWKBai^^^-IMt^BWBMt 
*B38J:WJWH'BB«rBUi-*#Btta>'a-^lcJ:«9 
•CB^^tuS c fc *#Bi: -T*. 

[0 0 60] ( 5 ) B 5 ©5§PJfc^5teB^gtt, BB 
Brt©BBBBlci*irt-CJfeBffl«»B«rBB^*«»B 



flattest, zo>m : g&mM&m&mm-fz&m&wt 
mm^bjm^x&m-rz&m^&b. ic^uifsc 

[0062] ( 6 ) m 6 OT&Ete&ate&gai*, *r 

1fSig«tf-©«*iMiB&# 1 ©JfcttTftt^ft < 1 1> -o 

4>ft< it>-o©j&^K&»^©fift9^as$4>-r5 
i 5 lr 3ES-f-S«*Hfcfi£X £ , - ©tB*tffiB£3S 
^*MI2f&g?fflT7 p y ^-*©#J?2*m#rt~©ifA 
«PttlttBta»(fc**ttlB» 1 <03btflS t ft 9 > «MW» »W 
!&tf *Mfcfia 5 lWf2B 2 ©ttfBi ft 5 £ 5 K(Wfl!Pi-**« 
t * AiS-T 5 r £ £4$® £ i"5o 

[0 0 6 3] jg^&igSfr^asiHB&Si^-cfcS 

sass^a* & ^©m*t©-tix^fc©g* j a£fi ©g 
&{ff{cfts<fc 5.K-rsr. £##£ bv\, 

[0 0 6 4] «»©ifi*8^*#ri'.<r£f& : ? 

m&©&»^;asiMjEgi(HF--cfc9, rji6*?&«pi*ftB* 

^»7-*»J»-Ct * Wtt3**r# bTv** £ £ b 
[00 6 5] ( 7 ) m 7 <D3£91K^5f&3&£gl*> 

m^^-^mi^mn^m^-mM^xm^-r^ c 

£KlJ:9te££^5teS&$Efifc::fcV>-C, HUfBf&SSUB^-* 
/w^- fcJMf*-* f&^ffl ic***- Hit ¥J&*5 J; imm 

mm ^*/v-*?-mto&® t^m-r z^v 
tewmrnxm msjmtmmc xvMrftzti, ma**.* 

[0 0 6 6] Sfc, ^©^iC^Tf&^ffl**/^ 



-KSIt^StJ: J: SfflW^^^-w^ftBSr'siSE * 
i£5¥®£8:i7 5 r. £ aw* L w c ©$/£teB*r3E^ 
ftli* mtfm&©S^-#£SKbfc2&7E:}3«fctf 

[0 0 6 7] 
[fftB] 

(i) jbi©»wk:*j^th\ tess;Bi©*8t©)&a*©K$ 

©ttB-WHWflMWteSttSfc*, ^»lbfti>SMfc 

[0 068] (2) J&2©»Hfc:*J^-CH:, 

BrgfiKJ: 9 JRg £*i;fc£^-* Tfe 53gRP38J&1r- 
^Sr*©**^, £KJi&8«$©iS&5VM:MS©>£ 
7- JJ u *ftfc»<5v>T2o©lHMI|© 

-^jR*tfeffii-5wiT, Kit'** h*#*safcll*'e 

ttWfcJt-^IMlWiBsaflS* HT^fc ft 9 , HBIffl©*)^ 

* ^£yr/i'*^Afc&a^5r£a^f&£ft5. fi£ 

BSrf&i!8»*ffl5&©Sit(-ii^$-fr-C, fSHSJHSrKifC 
[0 0 6 9] *fc> ^©»§tii^*-Cii5«lSrTf>U-C 

[0070] ( 3 ) jDfRf&iSSSr^ 5 hi, 8^3m*as± 
«©«t»iE^, ^i.^£^±#bTttv^^•tft^^>a£S«iMft 
»dS<5v>-cia^iw«s:W-iaib-c®ffi±i'^-r5. 

^^^bftv^r ilr i9> *fts#te*£ftiSa«:#*. 

[0071] zntitizi'mfe'Dm^mmx-* 

/w^-S:^.^T, JErO^potaBSr^fclRjeb-CB^fclt 
i:H:tti-5-i:«!i«fc9, IMmMt^^/i^Rf/IlK £ - 

jg r. fJF S ft ^ * * Sr fl8 It $ ft T ^ ft V ^ Sr *J S"T 
t^-et-Sfc*. ±ts^1»{-J;t)ii6ji»c«»fb-cf& 

Jh L-cmftB^fc-rs r t 5. 

[0 0 7 2] fl6or» SS«*qft^Wri6B*-ffl^fcil&*K 

ft^©fl--oT^ftV>Ci:S:«i^.Tt, ^T?E«6ft 
ffejiS^filiftS. 
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[00 73] (4) %4<D&WXte, m&tticoM&iDtit 

fx*%ti\*tm<z>*~* t vx\z+ftx-ib%z. ktzmw 

iM = >'hB-/l^5rtf > 3ftjci»fe£#*<-C 
[00 74] (6) »5 0*Bfc*V^rtt» WWBfJfcT? 

=*y J^#pri&i*9, **Uc*-^T«MH#*©* 

[00 75] (6) «6©38WK:*S^TBu 

JgifrT-WiH' X«mXI$©A9 P©&-CSii££*v3fc» 
fc, ^-fT^y^-^^JfAW^f^fcOjg^ScffiKl^ 
©*3*MfcB Ev>fc**aJ:3K:LT**ft 
£/M*<-f5 (»l©tt<i) . *UT, TVy*-**r 

mr-ti. ««©ifitffc^^©ti#4fcfi&£fl;3tf-ci: 
WOMt ♦) ^SS^a^fci^lli L-C£#©MR«£ 

[0 0 7 6] rrt, «&©j®tf&ill()^£ LTGflffiig 
$*3fc©. ^^fe^-ffi^iKSIii^S-COEgtt^^ 

«t 9 , 8&©i*aw&f^^& Steffi -e, o n-on 
ttSB-esBWurt, i,^T©&ft£-llc£*3C&# 

— ^ « P tt© J: 5 ftKEk A7W» fe X <fe JflBte Jf At? 

[0 0 7 7] «»©SfKSifttt7W« 



e>©SSi^©1f *r(4S©3EK»-J: 9 T^D *i$A© 
£fclffllh**>*. Wb^5V^*tliPT?*aB 

[0 0 7 8] § P>{i, #*«*fcfc6V>tt4HMW-fctt 
$ ;h,fcffi»lHll&©lti;*j & *ft-en&i:»;:a:iE-e# 5® 

^^P>^3itf*^fefc9©^^««^-^ 
i9S«lW'fc : if#«r^i-5ri^«l 

[0079] (7) m7<n&mzis^x\L m&timv 

sSKMMb-CS*. i©fc*, jSW&ffeSsgBiB^* 

ft^x, $m#rt&m-*-$fc«>©«$&# 
tt * n fc < 3 r t &„ 

[0 0 8 0] 

[SUM] £*T, #&IB©*lfc0»l&[affiU:S-^-CiB9! 

[0 0 8 1] (XHM1) Bltt. j&l©3BWte«5- 
§Wfc«©«**r*i-^»y^H'C*>«. f&ISffi©r^y 
* l 0 l tt3S*i@WiSSrl8^-r5 fc^/** (») 
10 2, artfitfttfcftfl 0 3lc|<*y7!)y^ 
ifcl 0 4*3 < tt?*5'yy v^BSl 0 5a>e>1?ta££*v-^ 
5„ 1 0 214, f&Rffitt^jefPttSrl&Ktt 

&5V>li!) =77 W t Ut«^UfctOt?&5. ft 
^$8*1 0 4Httii«> JK*W«Wlv*Mia. 

[008 2] IMMICli, *"f 1 0 3 Sr!g^JC»-fr 
X^-^fcrnmS. l 3 4 ± 9 l o 3 SrSfS^B 
tC@^-T5„ ^ LT^TL 1 3 5 <t 9 TT'y 1 0 

ltfflOSOffEKlclht, Vi^gl 0 5Sr 

L-T, '^fAa 1 1 9*>5>©ffi«lttfflB« 

JcS-^V>TffifflS!lWlHl»S 1 3 6-C^ti^HEif^©*®^ 
SiLbtlltmwlH 5 J: 9 ffitblalgS 1 0 9 

SrfOTPU KftiK 1 0 9 fcio t f » 1 0 2 

9, f6S!ffl©^«*JKSr^i o eicnarrcJUUft 

^i o 6^3^.7cmznM<omm^Mx^^ < , r©j® 

3ffi(C<5V-C» N 08*.tfUS P-4, 5 2 6, 1 6 8 
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[0 0 8 3] icDBR, r:/y*— *#Btfcfflggi l o 
(*, r^y 1 o l &-5r»£8-raj>«;fr=;fr;Kr- 

ai i l^fcroft^-itJTT'y^-^i o i<o&.m^m 

t&fflU -WAay 1 1 9 iC^roffiefiMS 

©7*— ^£rj£5„ ^fA3X(-B-7ligii> w<£) 

*jg*St<Ofc£l o 6 ijS^ifcASt&B&SrCRTTV* 

[00 84] rr-e, *jHMrttaftiMHiEft & ut 

MR I LTV^. -tftfrh, ^tAaVho- 

9 1 1 9«^Efi$»mjSl 3 2, jigteleli&l 3 3Sr = 

yy-/n 2 o J; 9if ^Lfceire©^— (taRtf 
T 2 \m 9 j&lb U M10 3 n-r/u^y 

ro^^-y±W3i?C7c1fS(*. wfA3yhP-7ii 

9{iJ;»)CRTf ? ^^7 , W 1 1 7±fc«^$tv5. 
[0 0 8 5] 1 1 9ttf&5SK 

U ^»5E«>e>*vfcJ?$ (mfcfi£$;frfi©jfi#iK&,6 
^XK£9^*£*fcftfc1S&©fP#$i$ (£*T. 

[0 0 8 6] T^D^IOIP 1 }©*^!) 
v^iSifc (SUMO 1 0 4 ©jaH.^Sr-3£{c^*,. a>o 
0 2(03iS^SrE&±i-?.fc«)tc, v 

ss i 2 i 9 „ # i o 4oiMKtta& 

[0 0 8 7] 12212, ltfc<0^9-f^rtO'S-fe^V3>' 
(ffeKSMfc) 1 0 7rt*Ji/£l 0 6****i'U5e 

tfb7jmK<tim-rz%mx'to?>o «Hdik~iook 
ttK «t ««<«feo»b a 5 * t «ns t * s t z>n 

tox-&± Vit =5f \ kt — * v a v(d ± o r ^ffl Uev M£B 

[0088] (^mi) : mmmcmi*tc\*i5:m-rz> 



m (r) £Lh8iL-a&«a££rl§aH-5. 

[0089] :c-e> it&e&fcBr&^&ttdfflwffi 

9, H*«jMtofo©***-rX ($£##) 

©*<k (Mi>) |ffl«Ettt»1-. 
[0 0 9 0] (f«2) :¥liliaKS1-6«WW*ft^ 

[0 0 9 1] (¥W3) :ffiattK:R965 Gttti- 

*«rBI 2 ICS*-*". 

[0092] rr-c, ^»s»fc0fsa$rati*> Sfcfta 

fTofcS(i«J^©i^*J;9 5^6 3 O^EIJ:^^ 
[00 93] £!8roHM*#H&W&$tf TttfH-* i , 

m2 (bl) 0*6-lO*ttKl &f(*5ttB2 (b2) 

©£5lci»lllt«.bl*h/OV5fc», 8$&L-o^-c%& 
v\S«, (c 1) ©«fc$i«l iH«2#»S5L-CV>5» 
■e-fctt. El 2 (c2) ©iJ^MtEJliro-fv^-^ 

1212 (dl) ro*&-&^Wcffl^l bm®2. m®2 
««liffi«3*^-f5fc», ^©ra©«lt 

[0094] : ¥M2Z>&%1&&, 

2 (dl) ©J:5*tW-ttt, ilSWSifiaitM©^^^- 

«m i ^j^. «aiKfieiHwffi'feis«i r 1 2 mmmom 

tfepTffiTfcS (02 (d2) #fi8) o 
[0095] 

t' =T+ (t-T) (1-d/r) (ft) 

&XftfB\ 1 1£ » W ^^--'VuS-AtLT^ItS'tT 5 - 1 1> 

[0 0 9 6] |S3Hu ^±0#li«r7B-^^- h-C^ 
n-7 1 1 9Cio"CiefT$nS. *t\ f&JESffl^ia 
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S*> if 5***^1^ (S 1 0 1) % y e s -CfctvKf ^ 

\z&&<Dmft&mti?&tz>fr25fr*m'<z> (s i o 

2) . S 1 O 2^*3V^y e s t WtSftfeS-g-fcttig 
W\6£&,&<!: U No kWfe£h1zm&\z\* 

~s i o 4^^fiit^b<n>m<om^&<Dmi^ 

mmZT®ffl&VZ>. itvtt> El 2 (a) <D>r~-Mm 

[00 9 7]-*, S 1 0 ltC&^TNo hnfeZttft 
Wr&\a*, &&A>P>mhi&^&*&.j!i.b I (S10 

P-<5 (S106). S 1 0 6tN o bmfe£tlizi§& 

fj>lffi£tt.5. otitis W2 (el) (e2) O^r-MZ 

[0 0 9 8] SklC, S 1 0 6{i*5V>TYe s fc^S 

PaSrtg>F^W5o £fttt» 02 (bl) (b2) (c 
1) (c2) (dl) (d 2) tfJ^-^fflS-*-*. 
[00 99] filii^fc <fc 5 LT^Se/H 

7 n — ^ + - h & M 3 {i^-T. 
[0 10 0IB4K, ^i@#&^lt©!@iJ©^«S^ 

tt, l*»fclllr#^-Sr^TA-l, B- 
1, C-l -A-2, B-2, C-2, tV^5WS 

#^j$ttL-c^<#Sre&s. r ©Affirm, ^/w-^ 
[oioi] mmw2) m5it. miv>%mimz>te, 

y ^r-^ 1 0 1 ttJtatfWfcSrXfe-ratfas'Jli^Bl 

0 2, 1 0 3tc^<*s/yy V^ifc 
104, *s/t*!; y^Ri o 5©ia^ Bm<nffii&&m 

K) • lH]^S*5fc*©Z e^T 1 — i^l 1 3*5<fctfX 9* 

5. f&^^PJw«7'^ p y -Jr—^ 1 1 0 4r©#l 0 3<0#& 
fcjft*. ^s^U 0 5S:ia^L/ t C^)S#Kify 

oMjA 106 1 o 7 m-gts-arfcrnu:, mtm 

1 0 9-Cbfxj/iS^-Wl o 2MBIU MUMiWk^Hk 

jfteKiMrt-cjuti-e. 



[0102] ryy i o logmn*, Sfef^ta^ 
yy-/n 2 0dsJ:rfttlbAASBi i 8«t»?A^Ufc 

fco.Tjfe* • c. t (4#M¥0 5 - 

4 9 5 5 1 . &SB©®&«:, ritttSf 
)Bc^8ffiS« 1 1 5 fcttffl U *tf Sn/B-:/ 1 0 8 "OB 
«»*aSMIUT#6ttfc«-9-ft)IB*lttM)rSE«l 1 5 
T? B *- KHIfcfe L < I* 3 &7nSHfe fc LT LTC 
RTf*-f *7V-f 1 1 7lC«*t5, 

[0 1 0 3] m%&-7v—zfl 0 84>ftttiS* ZS^f 
— 5?1 1 3RVX 9 x^—itl 1 4S;^f-i?3Vhn 

-9 1 1 2ir±t)ffiij^i-5rt-efi i 5. Sfc, 

—9 1 0 1 AO*9>?!> V*1Mftl 0 4©Ji$£^£-;£ 
**o#W^tf='/SlHWl0 2«)38!»tl5Jki- 
Sfcftfc:, *«tiaHKl 2 lKJ:9*y^y V^jg^l 
0 4 OttSUtta&tNftfllfrfT 5 . 
[0 10 4] ftfc, T7V 1 0 W#mmm\zW 

t/CtllW-*-*. El6lir©#»^«Sr^i-Sfci6cot» 
x^*f» i o 2 iiSWSi^B-^ l o 8 ©&EW«£ 
*-ttS-e&tK '(b) ttflSBU (b) »±±fflBB-e*> 
S. 

[0 10 5] xmeMtowm., 1 o 

*T?ttt*»ofc. rtUC*fU tfic/*? 

$102 bW&v>QL mz.®% Lit t # , zs^ 

X-i^l 1 3SyX9^-^l 1 4^f-i'a>'h 
n-? 1 2-CiiJ^U-C, 7*0-^8 (OitM • WS^IrI 

**.-f K If*'/*? 1 0 2 Sr^» S-BrS c t *s Rrt8}c 
ft*, ttvfciot, ?&«1"blSl#©ffiB©lHlfe^®# 

[ 0 1 0 6 ] B 7 (4, l?l«(CjS$j67*n-^©ffiB • Wf 
S#ft&aS;if I^Aff 1 0 7 fi-CJi/S 1 0 6 SrjfeS LX 

5. (a) (b)-ettZfl 

0^^— ^i 2 3&&m-rz>z.tr', a^myv—^i 
[0107] (9HkM3) 0814, mi<D%mc&z>i> 

5 — ooaB»«o«irt**i-^B f ^ BIT* (3 , tr=v 

^T-W 102&2 JJctcT U"f AMI fc L^«^«Hlfit3J 2 
tl^#T?&S. «*«USP-4, 5 2 



-11- 



6 , 1 6 8 k mfflc /si *m 102 o&m+omm 

[ 0 1 0 8 ] jfcK, 0 9 *#fl3 Lr WHMIKfctt 5» 
SfcBfrOCRT?^ 1 1 7 roH&SS^Scfct&W 

*-f. 111 9 (a) ottirojSff&B'e-Kiii&i 

2 figB (MS) 1 0 7Sri@^AW*(6){-*fU 
{fc-fSiir^^or**!). ft££9t>¥1Mlli:fMH£ 

&i&©&o#a^i«i£Hai*«:ii*r^< t# 

<DM<0^-iCti^^^h r 1 J ~ r 4 J ©4O(0t^ 
•>ayt:»«U IIMt©Jli*t>w;h,fcftorfT5«fc* 

[0 10 9] El 9 (a) <D%W\Zti*:fr?tl<D±?-is'a 

vmsmwrnM-c*- KH& 127 srs^-rs. fln^C 

■ej:9»Pur**i-6ri:!J»^rtBt**. roHTit 
^i-?>i*lc. tfE^fcmaERMtLri^SjSii 2 5* 

[oiio] 09 (a) vrnmrnvi*. fisttfro-fe^v 

ifflji©?*,, VgV<D#.&6££;tr* 
gfc5felc,fcorW^-fS£fc!)lw 
[0 111] 0 9 (b) RSIt*© 

fiast«« • mm*** vm. 1 2 5 &wmz.&#v ur 

[0112] H9 (e) (b) Oi.5KB*- 

h'mm&&*-rz>z.k\cftx.x. 09 (c) wj;5io® 

3 VCD&ttffi^ffe 1 2 9*5«t^ro*P©C*- KHIfel 
5 0 Lr, r^^ir^?*^?^ h^V^OffiSb 



[0 113] RJbt&i§SL;fc«fc5fc:> Hio«nicJ:iitf 

art *o 

[0114] (nifeflN) 01 ora, %2(o&w<o-n 
MmK&zm&bTF-t-fuyirmx&z* **»«r 
is, KMMreCKBMJHMfcfkSB (mri) 
k\ *fcf&»*«KI4«*»m«i6B«rfflv^rv>5. 

[oii5]0io Kfcvr, &mmm&2 0 1 «sb«s 
mmm.2. 0 2\c x.y)®)mztis ^«^2 0 3tcz^iR)» 

-«*IN8SSrRiirrS. ^Jg2BS»="f ^2 0 4 ttfttt 
»fl8rartfc:ffi«S*u 5^-^->'^=i>hD-7 2 0 5jc 

<tor»J«$tv5>|ga)0K2O6iC < fc!5i2Sb$^ g£ 
2 0 7±©$tfc#2 0 3K*fLrii:£-t-$x, y, z» 

Gx, Gy, G z STRJip-f-So S««a'C/I'2 0 8 »2S 
S§«ffl3^fc9> 4gE»^=>'1 > /l'2 0 4rttcEg 

[0116] i/— 5rVJ^3>'hn-9 2 0 5lr < i;5©J» 
Tr, j£4f$52 0 9*^<Ofl5Ji^f^5-7 f 3 .7 , V'^f-2 

1 0Sr^LtW3^2 0 8I^BliP§n, Z.tiK& 
<0 36^1-5 ftJUMNt#S6 2 0 7 _k©fcJ58i a ^ /U 2 
0 8c0f C0K^3lC8]JP$il5. iiSiiS[a>r/V2 0 8 

Kttv «lfe*|s2 0 3»B«fb^'<f^«lJ:*S-*ili^SE 
/w&5V>(*rtbe>Sr^^r^$*t5^^— K?^ira 

ic^ffia^ /^S^fflv^rtJ:v^ 0 SftffllcSffia^/wSrffi 

[0 117] KJB«a-f^2 0 8tCj; «3l^tfe{*:2 0 3t>> 

7*u-^f-2 1 0Sr^Ltg«Si2 1 l^btlS, ^» 
7 , W:5'f-2 10l4il5^&a^/l.2 0 8Sr^fii:gftlCf) 

t)#^r^i-5fc*©trcirfc9, amcittaffitt 

2 0 9^b<0?a^ia«^-Sril!^i6a^^2 0 8|ce^ 
L % Sfi^l4««JRa>f/l/2 0 8frb<D&min^*5t 
&M2 1 1 l:«<it*t5. 

[0 118] aflMf*tttMfti:. n-/<^7-f/w#»!:J: 

\cxwmrx, ?->>>mk%2 1 2^j§p>*t5„ 

9W&M2 1 2ri4, g(S(t#£0)|R^i:A/DS:g|Sr^f 

v\ m®& i m®.m i T~-9*'m-vtn®.2 i 3^5. 
[0119] m^tf#t»2 1 3ii=yy-/v2 1 4irj: 
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aSr=fTV\ SfcV-ma^hn-92 0 5©9Jilt 
fr5. *f»UH»2 l 3fc£t>#fc;ft,;fcili{&^-:mH 

ftf-f^rK 2 1 5 £*U Mfct 

[ 0 1 2 0 J -*\ ^ScT 2 1 6 tttftjfc 

£iV E!^L/fV^ST?te«lfr2 0 3^«$tvSo tr 
a'/»^»©#*^KJ*» ®±\s1Z®m®&&2 1 7# 
g§i)££;JV Se>KW»EIl»»2 1 7 KttttfBMMMEItttt 
2 1 8!JJtt**H-CV^*. fK«J[iIgS»2 1 7tt«2S2 1 

[hISS$2 1 8*»&©hP;*ic*i:Ttfxj/s|mW>«.* 

^{c^jp-rSo H2S2 1 9^itwffi*J^naK»2 1 8 
H\ «^WHi2 i 3fcJ:o , r3^ho-/w*ii6 8 tf 

ft***!*-*-* w i -?«£<z>&B£ 3 &5Ettfc®^«jfc 
«MW*4£fcttJ:<*8i&*vC^* (09*.tf#BI<l*ffl : £ 

4, 5 2 6, I6 8f) . £ <fc 9 &M.%ftt%$MiL\z 

2 1 6 &&®-TZ> c t < t&SS5*Wft*Agfcf&* br 

g (x) =f (x) *h (x) 
h (x) =o (x-a) 

a (x) ttx/v-^Bii^^^-r. 

[0125] iot, 011 (a) (c) <02oom& 
Wro^V^^^SrH-gt-f-StEll 1 (b) 

5. MR I Wifetts -»K«ft**<Hi-efc*3fiMJa* 

G (kx) =F (kx) 'H ( 
AH (k x) =G (k x) /F 

tfctK e^MiSH (kx) <D&7-y^&-efcsw 

y/^v^^h (x) HJMHctrtlW* 6. AttWfce 

[oi2 7] mc, ftKftmm&.*m^m&\ci\>^x 



[oi2i] zz^mmwiim^Mmt utas> m 
KoaMFfrnmcnbi-ftAs tt«w#P0«#i is 

[0122] kk, *m&mzisvz&mmvi&<07 : - 

[0123] tpjfetc, -< v/^w^j&s^jffl-f-s^* 

fc*«»*W»< h/v#»iv>fcWV 
/</w^^g^a ! ^^$Hfc'brot^ffit*5. 011 
t?, l?^^-eS%UTl!lWi-6. El 1 

(a) i>mW&i (x) t, Ell (c) 
Mfcg (x) ti-it. (c) f* (a) fclbf^* h/w 
fc+it (0) *»fc©XU'K:B*SljtfcBll 1 (b) 1^ 
i-^V/NVv^h (x) Ut 

[0124] 

(1) 

[0126] a) mommzztiztig (*) -+g 

(kx) , h (x) -H (kx) , f (x) -F (k 

x) ty-vxmm-zk 

kx). (2) 
(kx) (3) 

&\cwtwi-z> 0 2mm&<D&Kftmmmtt&i-z 

b, 2o©M&©ftfcSB§©Sn>MSB^-*£^© 
ocopiftf (x) , g (x) roffiZfflBIM&w (x) 1* 

[0 12 8] 
[»1] 



w (x) =f (x) *s (x) 

= / f (x-a) • e (a) d. 



(4) 



lC-T5ai5ffi)$-<j!' hyvfcftft. CW^t>, ftW (5) Ht^e*. 

J: 5 fc«&«:li[«-e© 2 rxom^f-^ <r>Wc^ [0129] 

W (k x) =F (k x) • G (k x) (5) 
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5. 

[0130] BB^frw-BKB*-*-**^ m-it^ 

[0 1 3 l] (2)1 2fcl, MR I [zi. «J»P5^fcx-^^ 
&Bft*BtHU *©BjE*t?^ofia*tttW*JSr» 
Sr««;6«jtc*-r. (a) (b) 
^-^-CfcS. Zi\b<DW<o&mMm (c) trIWU 

(a) (b) (c) tf«*«V (d) (e) (f)©<fc 
5l-S*^1-5o *LT, (d) (e) £ (f) 

*.« (a) *B*BB*tlHN (b) *rjg#BBIt*fc:# 

(h) #&ifj&jis. 
lo 1 3 2] zomz&mmmzm^itmm^m. 
mov-cbi 3i^-r7P— hSrfflv-csaw-r 

[0 13 3] *-J\ ffegfUUKMR I t^J: «P 3&5ci«!fit*ffl 

H&fcjSfftL (^^s'T's 2 o i) , r©iitffc±-c?&;& 

2) „ ffeRa:iWfc»#Sr^v h 9 rtfcEBU (x?v7 
S20 3) , (ta-6-*>*ffl0 3R5EWfc*Jt«i-* (* 
f?^S204) . X?y7S 2 0.3-C#b*Vfc 

3&5EHBi:*^3':^S 2 0 1 "Cftfeih/fcf&BfWWB 

jE-TS (^fyT'S 2 0 7). 
[0 13 4] ^r's/T'S 2 0 6TJttH)J*"WvCV*fcV*i 

fTfcttfc^tt, (3&tg) 

bb*bbu tt»t-caaRtt*aflE»*©«-w <»bb 

P> nm&r— \Z.%$ffZ> (^y^S20 

9) . roMttftfttf&immsfcittmic*-*- 

h/HSrBWL (^fy/S 2 10), 
BB©ffl*rt*tf 5 Uf'^S 2 11). «i#SrfTt> 
«"*-J: 5 fc«©BB©ttfifc*»Ufc«lc4MlB*<BB 
#£tf&L (^f?^S 2 12), 

[0 13 5] -#» MR i*Mfc&l±BftK:tt£*>feit>0 



«*»BBWf5. i-ftfot, N®ro^^tteSrie#lc 
(^fy^S 2 1 4~S 2 1 6-»S 2 2 0) , & 
W&HftfffcfTS tx7y7S 2 2 1) . f$t£Lfc£T© 
«j(MfcB©B«**»TLfct*T?» MRljgfcSr*T5 <* 
ty^S 2 17). f&^S«m-CH-^ffeS^l** 5 ?iK 
$tvfcb UfyT'S 2 18) , f&^^T-fS (*x 
y^S2 19) . r©[S, B&$MR HM^fe-X-r-y^t 

2 l OTftMbfeB*"** H/i'0'lt«KJ;9JffiSSi|i^ 

^5!$tL5 (XfyT'S 2 2 1). 8#BB*t«* 
fc#&ftfcB*»#J:DaMIMfeB # 

v****!*, £ix*B3E+SJ:3«*»BltBtr3S'h 

[0 1 3 6 ] T 1 BBBB (T 1 : BBftffm) ©t&£ 

y hi LTt&fflLTfc.fcVV, Kit"** h/w 

[oi37]iai4 ic«»nbbsb, m 1 5 icbmme 

B©»#BjEoWWttBft»«5iCH«r#"f-. 014, H 
l 5-ett, IM>U^fcS«*-£*.*v>SB«>BJtS:fT 

lWLTt&WBJ!MtfrfT5 kftOlBOJMtO^Ay 
~^Sr*LTV>5„ Hi 4^ttttfcBBBBfc:*tt , a 
Sb#Sr^tUU. *&Bd»ftKov*?H&HiB*»60 
BBBft«r«B'l"6. Hi 6"CttBtt«>HBte:#i-a» 
tfc&tUU figBteteo^TfcBfflwKBUifcfl-aB 
1b£*a£1-&. J:oT»»HtBBoBBK»U-CtT 
V\ BB«flsfc-3V^TttB«BB»*«:IHIi-*. -© 

[0 13 8] ^±SftWLfc<t5fc, ^2©|g^{cj:ix« 
HB^B3SBSrffi^fcfft»*B»C43^r, MRIia? 

■«l©BgE*<S«L, »#KJ:SB«©Xn8rBBU 
B± • jEBfci&SOTtti ft*. 
[0139] (HfiS^J 5 ) B 3 OBROBBBIC 

10|C*UfcBBB4i;BB"T?*>*. 

[0 1 4 0] 0 l 6 ^BBBtcBSBBfJBB'VKtW 

V— ^r^^Sr*-f. RFttitS^JS^/V'^, Gx, Gy, 

GzttigBBa©, da q«f f - ; ?iR^»w-efoa. :i 
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x, y, z%h : eti<ol3mz.x7'(xi-Z>z.b-?%* fir 

M<D7x— X-=ryfc!V^ifc(Y. Ishihara et al. : Proc. 
11th Ann. SMRM Meeting, 4803, 1992) Zffl^Xftim 

*©g#*H-3mtfi,fci,> 0 
[0 14 1] «T> £©t^ffaa«rfflvvfcte«SM«*:?& 

1 7 t^-f„ 

[0 14 2] UJ»K> roiCgVQtti&V'S&lHSV'ftl 

&zftvizBZ<Dm&ftrtzmz-tt3#;7tmm&i' (c 

1) . JP8OT& (*s/h*#:yh) Srfltrt>o-ca8BL 
T, fg£Lfc{fcgi:©Xw£?&I&U S bfclBBfBiB© 
*Y V h Srg^AP^, t L < it'flb&fe £*lfcffl&© 
UtV^^^fcfiiSffitCiaSi-S (C2) „ r©L#V^ 

02 2 ('^bfco 02 2 (a) ©J: 5 *?ftS^Sr#fc 
it, l^vMiI£*±©£B#©^§r (b) ©£51-1*111 
L, *©*a»fett«i$&;iS. (0J*.tf, *©*©f:*388& 
;K) £ (c) 0<fc5U:tttitf-S„ CJnrttBilMMMMfc 

[0 14 3] J&«flW>*!7H»W«:*?V\ 
7 bttSH-SI Srff 5 (C3) . -tLT, ^©SBffifc^ 

?nat)rotaa±#o#b*i.fc#^flait*«8ft (C4- 
C5) , m&±&tf-T-#X't*\,^%\a*M&<DXi't£Z 
©»ftasfc5©-efUH-&*jfcL (C4-»C6) , 

*LT> &©&^irov>T|im:f&j&£fT5. 
[0 14 4] ft-mztifrm&te. 01 8«>J:5fcf ^ 
(ffljttfiai OcoBffex^^^v^C) ±©f-:/? 
W V 2 2 1 , 2 2 2 ^ imBJfc*ft5fi££*b<t L 
-C*ct&*i>. *©thSMm»>^?^K!7±K*£ 



3, SIW&/£2 2 AftXi;*—'*— * VjK-XLT** 

[0 14 5] jg#fcRmtt±©lfc5Eia&$Mii* 

If 2Elro^BlfajeSrm\ z#oi7-Y^©^waigSr 

"ffcfrlRl© US5C7ctaA^«r#S. HIB©teffl!#KM:, a 
jg^AttJilWrfc (JIMtM.b) »c-a-te-&5J;5lc:^-^y 

2E]B©I!iigi y-K©*3iB©^ hAOfrfttt^TfiS 

[0 14 6] r«««W««rfflv^»««l«r» 

l^:ov^•CtftPJ•r5o roi*PI]B«jj«t«>««BI*rBI 
2 0 ic^-fo 

[0147] ®m\c&w<Dm*^nmiz.m^m 

J»*:ffofc«Poa«»*«r3*3c«K«ffcU (CI) , 
Lfcffi@i:©Xw&5fc&U $6>^ff®fi©?-fvSr 
MUR) «r-&tfJ;5lcSa:3£1-5 (C2) . i 

[0148] f&sffl^/^y-fiawsrmv 

3) % l»5E««»*fciltW-i-5 (C4) . ^ErLT, Bf 
a©$M£li^«a <0 ©fia±#©» 5>nfc*g-M:fiait Sr 

stit (C5-C6) , mx±n»+»-ctt^tiK.ttm 

AoXk*^©»H**SO-eJW*«rf JhU (C5-C 
7) , **»PI»Lfc</j:v^ffi{coVN 

[0149] *Lr, c4-ew-ai$tifcsa^©5 

5. *>5V^«ia2 l^i"J;5JJ:^'l'>!7-f ^K7l© 

UTia^SrffaiJ1-5ft^*^LiB:Lr^brt>J:v\ r 
^3£i)P5»Xn7r-1'^SrSiJ©fe^> 
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[0150] fc*3, rrs xx^ L.tzWMmmmmm 
[oi5i] mm^mm^-^^x^mm^ 

(o&imm-rzzfvn^ (en *tv\ -»2g£#< 

i-±5t«*«JMt^C-*r«l»Pi-* (C2) . 
[0 15 2] fcte, fflg*-*£te8?3!i*©lSB&Pli$ 

[oi5 3j m.&Mfe\*tf<{yy*tctty<< 

jaa*$¥m^Mofctr5T?T2»ww»srSt^, at 
Kic t> h 2 3 t.fc«fc 5 ftfi-cifettft < mmm 

[0154] **J, El 2 3 ©«k 5 KjraflHFttJlMttt* 

[o i 5 5 J «16S^ht i to^rttjaSttan 
7 -f -/u K= a - feffl v ^ 5 i: T l 

moth** wn*»c»a ri^r^s. smwsiwt i t>g 
[o i 5 6] 0 2 4K, m— < ir^rt-ctaftn-syt 

Tl> T2 3SI9ii|feSr®#-f5J:5/i->— >r>x*Wl 
0 (r^-f „ itl/fiC PMG (Carr-Purcell-Meiboom-Gil 

l) Jr^^fflUfctco-c, l^v-hSr^r®) 
jg&18 0* ^/w^«rtt*iafflV^5£i:T«*o*3- 

ate K»kz\cntbtizm%<DtiLm>hWL&. &*tm 

*^Tl!IS3fi#Sr^-?n#T, *V*M-*-fAT 
E2<D kZmmttWf. 9 T 2 JfiW*#Sr»5. 
[0 15 7] aUE*»6>Tl» T29MMr* 

SrffljELTtiV^ mir±9> -&<om&XUSl^=- 

f tfemy)%mm i t% s. i<z>£#ifc9j£u$WTR 



/u^ &1MX.XT 2W<0{f-i§-£rEi# LT t J; V\ 
[0 15 8] fc*3, H1S^J5T?«:MR I <n*ws>->r 

[0 15 9] £LL!ftWLfcJ:5lc:, ^3ro|§W»cj;H« 
[0 16 0] (HIfe^j6) 84©3&W<&£J6«fc 

ovNTiftwrs. xmmmommk Lxo&xmmm 
ioi6i] #nKS0a-ci2, i®*ffijfiai*w±oi^7cffl 

-^v^5rEI2 7jr^-r 0 m?lix, y ^fRjtcff 2 m 
w^0f®iie«rlTV\ ziteroi9'('ycD^-0®ieSrfi 1 5® 

aa-i ^— -^>-^Sr«V^T*5 9, z «*|6jro y - KT? z 
trv>%J:5{J:ia:)e't-5o 

[0 16 2] JBtSTJ'P*- * 2 1 6<£>{fce> UltM 

m^tfsc«{2 1 3-csij#-r54^a-i:, «f^#*5ia^n-^ 

[0 16 3] £1% tt#O«^M*0tt*i*H2 8K 
^•To m : f-H-^«S2 1 sWMtWftCTftftfe&ftfc 
J; 5 fcT7*y 2 1 6 (Ottll, ^^SrSgSU-Cf- 

^3VbB-520 5 tr7 , y^-^|gWl^2 3 1 

5. 

[0 1 6 4] ro^cof&Sf^ip^f&iStl-iq^ir® 

Jfete^rf. r©f^M«iJIWT,M:3fe©IIJfi^5'CffiV> 
fc02O fc^-CfoS. 
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[0165] m 2 0 LXmW-tZ t . ®tb\~®M 
\z.&Wv> W ft v ^*KS§ v ^taffr&fi -=> fcNrw?lS»*S: 
3JS>C7E«)JcS^L. (CI) , MSMfc (^^h^xHs/ 

tfi 5 ^ts:^i-5 (C2) . ^<ot^<om^mnm2 

[0 16 6] fcle, f&«ffl/^/<7-I«t«:?TV\ ^© 

1zQMffi$i i &7'-?t: 1 &tg7- V oi£&L-C (C 
3) , i&7niaa#;fi£Sltu-rs (C4) . -tur, gf 

Wf (C5-C6) , m«±##-h£-eft^i:#Ktt£ s . 

^©XWi^cc>*i^n!4Sfc5©-CRg|t«rtfikL (C5- 
C7) , »*8*38£1-5. *Jte6nS»Lfc<^v^tt^o 

zmit-rzo £it> &.<Dm/&\C'0^xmmzmm&ft 

[0 16 7j *LT, C4-CtfffiiJ$tVfcafS^<0 5 

mmmm^ mi^^^^x^-^-^ 
hxm&&ttm-tzmz&*i,B.LX7Fi,xi> r 

nW&, ^■%Am-7o7 7 4 ;v%m<»&1>\ MMX&7* 

^LTt <fcV\, 
[0 16 8] ft Id, *flef 2 1 3Sr^UT 

2 16 Sr©JP1-5tl^lcoV>-ClftM1-5, 
H 2 9 b \z s 4T»f^#*sffi», n&f—f £ 

HffcH-g-fiS 2 1 3 K 2 3 1 J; *) -f y -?•» h-t 

fcfiittafiSETyy * 2 16©^^-? 

<&t>lc)ffclH3fc7GPrit) Wfe 

rtcr^y ^Srvi?^2 3 2^3D^^ 2 3 

3, *-#-K2 3 l*&mLX&®+Z>b, ZOtirO 

Six, Jia3rt»&£t?*§U ffi©fia#*#iBt*£*vSo 
*3, &#^*:^^£ffl^T0S&fc3&7C^L-C 

[0 16 9] m.mT-7])>r-*2 1 6 fclfcfl^ 

[0 17 0] MR I*=*l£j;$x>l/K:7 , n-:/ : {''('7' 
coS#iffif&^T7'y^-^co#^ll4rll3 OJC^-fo r 



31^3—^3 0 1, 3 0 2, 3 0 3 ttHte&ffl 
SUt^a— £\ $fcii/=-^3 0 4, 3 0 5, 306 

mft6&m&n&W)%-*smb-tz>o jesss3 o 7&&fe 

(Dx.>=>—*f3 o i~3 o 6*»?><Dft^-£tl-g$fc:j£ 

tts 122 7©A - tr>x&m*\ W<0&& 
riii^oMR I <D22fc7cS^3o^Vv^->— *rv*%m 

[0171] r CTttry !> 4r— * 2 1 6 Wffcfi^ AS 
lK^-f. ft-^W n 3 1 1, 3 1 2(^J;o'rr7*y'Jr 

-^21 6(D2^<Dttesrtfsj-r5o *o{fcei?m«:« 

■?fHI«2 13ti9, *©ffcfifca UtMR I <DW& 

ins. 

[0 17 2] *fc, ynr#j*5*fl!vvafcB, A£fc 

Sl3 2»C^i- 0 Z.CX\ZJ}/7 3 2 3, 3 2 4§r2^r[R) 

^^32 1, 3 2 2^ta:tte>^T*5i9, itve>(DJK 
^^^3 2 1, 3 2 2^P>)tSr2^[R)^P>0*^7-Ctf 
PJU *^53 23, 3 2 4 03tfced>e>3&xftft#W 

v^roiflce«rti-^tu r^y^-^2 1 6<o&fi % n& 

[0 1 7 3] <fx7i"(tet'B®<n&9 

U< tt®ffiW£tt3&7G?*-?£®{&3&xHJI&i L-T 

[0 17 4] SI^#^EI2 9»r^UfcJ;plC^!7^2 3 
2, 3D^^2 3 3i5:WA*f/W^ fcb<l* 
ryU-^— ^ 2 1 e^ayhD-zHT^^y^f^ 

^r- ;?2 1 6[Z.X4 S'^SrtarSLri3< . ^-LT, *T 

•j r jv? 4 j*xmttim*^tsmc<>^xT&i&m&*mm. 



-17- 



V1t1>>Z : ?i>>*n*ft&&2 1 3&ffiWt*iJ;fcU «^ 
[0 17 5] fctf U iS5ceXH43j!>C7cW{-e-*W 

T\ 2&7C. <b L < 1 &7cig&£tTO 

&x>7-K^$a^±#£^ftfcoT:fcv^ 'til: 

[0176] mm®, t fem^imifc t o>-&<oimK. 
<o t * «x ufc«*ttfcttffwff J: o -c*s:e lt t J; 

v>„ 

[0 17 7] *fc» #ff»ff^tt:fffcffffJI)W©Sff* 
S fc * fc«M^* A*¥-iaB*« ft JB v vfc a* . - 

[0 17 8] fil±Sft93L;fcJ:5lc, JMwffWicifttf 

tt*«*i:jS^offv>IW*»T«rffl:*a. 
[0 17 9] (gfffl7) B33tt, » SOffWCff* 
-SIJtffoW/fcSr^-tH-CfcS. ^Blc*sv>-c\ 

77*!) -Jr— * 4 0 1 tttr^y^4 02t« •ttfJf'.WC 
ffABffSftfcW"*— S?^JB«ff#*:/i»--:/4 0*5 

j;u«^te©*@4 0 4tc±oTi??/££ft-cv'>$ <> r?* 
y -jr— * 40iii, la^^-f J; 5 KJ£i#4 o 5 o&fto 

7 Sr^UTS#4 0 5Ki&£ft5. 

[0 18 0] tf^/SfH^ 0 2ttU SE8JE1&4 0 8tC£ 
oTggIi>$*l5„ SES&EE84 0 8 ttfflff[slK4 0 9 |C« 
«l$4xr*5»), WWm&4 0 9*»6eD§!l»*^c,fcoT 
o 2 coKlbmflESrlifip-rs. K8&IHI884 0 



—ft*^tb^i-5o rwiBiblHlK4 o 8 0-*roffi^)i{8 

^ttfaii/^4 0 2&tfgff JStfeffllH]g§4 1 0©-^ 

»a*mc, ff#©aa«*Ht5Ht«fttH0i&4 1 o<om 
[0181] QfeWfcmm&A ioii, mmmm\zmm 

3. U"</H&ttHIg&4 1 lXUM£ISi*jT*ffllHlK4 1 2 
l*gft8it&ffllI]SS4 1 0 w-^at* 
ttffi&^avefttfcfflU £ftfc«1W$8S:0J$[g]B&4 0 9 

[oi8 2] **js^^*3v>ti*, ^mmm^y'^- 
^{♦:rtw«t> <w*pibik4 o 9frt><Dmmm®<D&it<» 

ti?$R£y*i^/W* S*—9 (DSC) 4 14& 

^•U-CCRTf^^W 4 1 5±(C^1-5„ 
[0 18 3] *|C» *gttff<Dftfl**l^tt*ftlCJ:S 

[0 18 4] #5*06fl|-T?H:> H^/STM 0 2^t>f&« 
-CfcSo ^^^4 0 2*»e>S^lC|«)»7T^$nfc 

»i[ffl«**ic J: t) v &&ma$iom.mm®-emG: e o 

~8 0 < Cir*t?±#i-5. ff*ffff©£f«i 

mn$<omt m^vtm) ri:*-?* 

[0 18 6] »aiftt«WiE«-eSW6*t*:llH»«ttr^ 

y^-^4 i oiiice* i/cvt*. faiy^4 0 2tc 

VS^-4 0 2fc i 9«*»»*/l'W1tff**A^fKff 

[o i 8 7] 3)ssifit»Jrttm^ff-?--efc*igi!j 
<I#?£rfi"*>m-t-<t5*fflr^SrSffl^WlHlK4 10©A 
icEWjp-fS r t JC J; 0 , SltSKft^^ w^Sr^W 
^^3*03 4Srfflv>Tiawr5o E13 4tt, 
tKS)lHlK4 0 8*5J:tfgtii£tfcffllH]&4 
1 OSrffB&tttC^-TEl-CfcS. ff»@BS4 0 B<omt>Wt 
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*4 3 1, 4 3 2&;fiV>-tV^„ &*>3A/, tii^T-tt 

sj-^r v~?t$. a<o i c^, im y * 9 * 

[0 18 8] h7^^4 3 WaVir $W\T.\Z, £ 
^•CfeStr3iy^iF-4 0 2**9**^X^^5. h9W 
**4 3 1, 4 3 2»Cttl^— ffM^ftXJl&ft. \*7> 
432(03 V? #frt~>t3.\?x.-/%?4 0 2(cB3iP 

[0 1 8 91 >9V^^4 3 1, 4 3 2©#*©3l' 
^^^bwSfli, g««ttfefflB»4 1 OKA* Six, 
ffih4IWB4 3 3lcJ:o-c*o!6flr»**(IW4ii*. 21 
ttKNBIM 3 31*, «t#*r*Urt"3iB«*te**t«rJ» 

[0 19 0] r5 LT*fli*ifcaig»4 i-o-e*w*ft 

fc^S«*rt#©**4fcH3 3©w<A«fflB»4 

i i-e**>K*s*tfcBtti:Jfc*u wiis«±-e$>5# 

£fctt$iJ#PlE]S&4 o 7 ^IgSblHlES 4 0 8 SBM 
ftt«rt7tLt, tra:j/|g^-4 0 2 a»<b©te«fflj&# 

44fcHBJS4 1 l#Ba««**»«>**S««««B± 

tt, io«HII«€r*< J: v\ ft*J, U"*A4ftttiB 
Jg4 1 l B£tt> »ff*J*A#W4 1 6£/flv^ 

[0 19 11 $T\ «HMH*#tt*LT<8i» f&^ffl 
«ffi&D^**R»3ft5«#B , t>T? , y*'-*4 0 1 

■e©S*Bi»Hft*K:«B**W KW»«#©ffift-ftu**4 
r^S1'ft*ttttrft«fflBB4 l 2fc£oT 
tftffl1-*;riU:.fc«K J^te«i*©ifcfc«:»i5 

j&£{fi!:@d»e> ©f^^tt^*E©l£^:fi© 1 JW»» bftSo 

&Mtt«^ h*?T**JfoBfPfcW«b6. 

Tf. tt«-fivMkHiB*4 1 2tt» B*.«4Hl©*rft*« 

[0 19 2] *©ffe, *3BW*«Jffli"*ttf*j{i«ljc©» 



±JM«tM|cBB©BflS%BB"*#a. sat 

HAW* C t fc i oTHm S*v3. 
[0 19 3] £l±©±5KLT#Wxfci&«#*©£<b 
Ufc£*WW>«*BBBfc Sfc 
CRTf^^U'f4 1 5 ±fc«* Uft^lw 
*ne>*5, £©*3*Sci: L"Ctt, «*.«lH^±KSft»t 

-?4oi B^©j£»fi£3tjfc lt-^-^ ©*# & ^2 

jtfcfl, ®#4 0 5©fl*l£*tt3iME±**fcH:ffl* 

UT»flf tJB^ra ft Jf©tefflifct>#a. 
[0 19 4] (Hffi«»J8) 03 51*, ®5©5IWlc:^5 
<tfe©HJ£^ro«f^Sr^-rET?fc2>. ft*J, B3 5fc*sv* 
TI4H3 ^-yv^fl«ff«^t«-^4 
0 3, 4 1 3, f*S?*A'**-r 

-^4 11 RT7*-f *7* W 4 15 Sr€«&UT^ 

[0 19 5] *3ttfc«h!H:, Slt^ffllalK4 1 0©2 
o©A*«tr*V r * : f-4 0 2Rtfl§ei(j|Hl8S4 0 8iSfc 
KlK»t6)*tfc>*P4 1 9IC«K*HTVN4. 035f 

«MMfl*ttRitmfc«> iSftL< tt^fi^© 

Klt»fll**:'A/'D3V/<-^4 1 SKiOf-f^A- 
^^-y 4 1 9IC»*fi-r5„ 
[0 19 6] f&Sffij(i»«©fiSltiS«tt5?!«g^«tt# 

«l*v^©t?, f3i'/igi : -4 0 2«m^<f#A^«s©« 
©ffif^srwa. £ ©^iwt uxttia 3 6 {ZTF-rm&nQ 

m&tfitii®&4 1 0Srfflv>5. 
[0 1 9 7] "ffcfrfc, El 3 6fd^-r<t5l-f3iV^ 

4 o 2-es«ufcsitScffi^»*fia*HfciB»)ft* 

(SflMi*) A/D a 4 4 1 "Cf* 4 S?^ 

AHM-teseiM-s. ^^y 4 1 9ic*&ijrt$tv-cvN§{t^ 
4 o 0A»&«>iHMr#icttorniBM4 o 8©ta^a 

CfttftKJSC-CBBStbS. «g^4 4 3t?A 

/D3WW4 4 l©W*«**»feffi4i33J:tJ t ^/V' 
ISSIHIK4 4 2«ffl^ftf-!6S7 f i>^^»»C5l#^$n, 

^©i©#, £BW«fli*«»©*a«»a*na. ft# N ^ 

^&y 4 1 9©t±l^)ft^-$:D/A3 W<— ^4 4 4Jr<k9 

3 3 i B CC* 5 . KltftflHJ-© WB©Bfb&Wtt«i" 
tv-Sr^WU, £tib©1S«»J:S^v>-C»JffliBB&8tcJ;tj 
JftK««#*©«lfP«rfif*. El3 6roW*®:»D 
/Aa^-# 4 44£5l»>fl-LT, 03 5©!/^ 
W0K4 1 1, <Mf"j*W*tHB»4 l 2&Ut«IBBB4 

0 8*^^/Wbu-c*^ut:i>±v\ *HJifi^-ei4, 
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[0 19 8] mMM9) 03 7tt, f 5©«Wl:«5 

So cco^jgeym, mm®®* o 8©ta^t$» 

tm*H^*)-^i-3 J: 5 fc, 38SSi4 2 0 coffl^SUWl 
^Jffil|H]K4 0 9^«fc'3«J»$tv5. :©58S«4 2 0 

[0 19 9] (Hifi^ll 0) 03 8tt, $5CD38WK# 
•5 $ e>KBU©5ll£0!l©«j££^0^&£. COglfefl 

ffir^y y-^ 4 o i irr=^.7-r u"fSjBff&* 

±M4 0 2 a~4 0 2 f Sr/S^-CVS. 7-»7-7V 
-<S!je : @ : »IB^aS4 0 2 a~4 0 2 f f±, «»<Ofai^ 

ftfriixmj&atix^Zo #y ^rttztiztim^x 
[020 0] *HJS^i-er±, HJfiWl 7 -crw LfcRWtt 

«»ftaHS*T=^?-Tl'^^*«»£K4 0 2 a 
~4 o 2 f co«-y v^K-tft-eh/fro-cv-'S. 

«1**i,fc|f*1-*£i:KJ:9, r^y 4 o l oi 

<D? ! —!>%mKvxmit<vm®&n?zkX', a<o$:± 

[0201] $e>ui, 2&.jtr\<"(mz'e^/mi-%u 
m\sxmffl%mtwm£M*m&rt-frtf.. 

[0 2 0 2] £Jt±^fcJ:5l-> S&5©S8WK,fc;fttfte 
6 ©f&a/BlBffifcWSltift*:!* ffl LAW*" 5 £ 

££^fcSlftf&S8Sr3Sm-et3. 
[0 2 0 3] (HJkMl 1) 03 9»±, ftQO&Wto- 
%Mffl\£&ZT7}) <r~-f r <Dmi8.&7F-t%lX-bZ>o 

wtf%&7-?y <»ttx-%im.v> , &% & e a (cp 

[0204] tt*JiilB*tt 50 2 a, 
5 0 2 b tt, ^ix^Wfflffi^-C^o^t JO^iofc 

SH^f 5 0 2 a ld*t LS8MF- 5 0 2b #ttattotelnI6s-C 
*«J;9lc, £##5 0 i{e@£$ft-cv>3. ®St)*5 

0 2 a, 5 0 2b(i^RJg^T?fo5fc», rOttSUtttt 



•r z>mw)+ 502b cos* o w9t#*tet& r. ttft 

5. 

[0 2 0 5] ««l*5 0 2 a, 5 0 2 b WBMMI*** 

jf&i-a y— mH*urv»*v^, £##5 o 1 ©f*9& 

&iioTB^Lfti/MEttE«M:#fciIS^£*i<3. 
Ilhf50 2a, 5 0 2b±ffrSr85 £5fc:^8tt©B[ 
5 0 4 aSjfc&fcXfStt 5 0 1 KB 9 WW bftr* 9 , X 
#f#5 0 1 rt£rffloT^30f;Lfcv>?-»-:/cDMq8& 

5 o 5*ife»«**if©«*«*y^y ^rm<om#i: 

[0 2 0 6] 04 OK, B3 9©77'!)<r-?OA- 
A' WBfeSi". MHfc*£il*J:5fc» Sft?-5 0 2 

a, 5 0,2 bttDflBOll^WM'stv^^ ft* 
JfMS©/h*v^fl5tHB-T5 0 2 b&^S^JSfWfitt-T-S 

0 2 a «tt) ft^ifiSeo^^WrtffliJliBaH-r5 -irl'ot 

•?> l^-©!SMsrfl^i5 0 6*W+5i5lt*o-CV>5. 

X#M*t5 0 l©rtgP(Ctt[Hlte$45 0 3*<t»i>fcJR 
»*5 0 2 b£l§»l&£tf50l5ta«? 5 0 7»W)tt 

fcftTfc 9 . m?f%\ttft# 5 0 1 cd^tcKSW feftfc 
mJi9^*ft£*flvvfc1IMWWII icio 

[0 2 0 7] r^y ^— #»*03 9*3j;tlt04 0©J;5 
Kg®)* 5 0 2 a fc&Krf- 5 0 2b K^UTfiiafc^lS 

S. r (Oftl&X-timW)* 5 0 2 a #«lb7- 50 2bil 

^o-c^sctJdioT, ryy ^-^©s^Stt^s 

S„ t LT, T7V >r-* <D9cl%Ui)*-E.n?iU*X'm 

< t > m&%tt.im<ommm\z. x. *> mmmm 507* 

afef^UT, ^91*5 0 2 bSr(5ff 1 8 0° M 
lf50 2a tgft* 5 0 2 b Srfi* fe** V >0 4 
l*J«tU!04 2»^1-^fi8i:-r5. w©«ffi-CI4> SB) 
f50 2 a, 5 0 2 b£#i LT^fci: t©§aPS^S 

Sit^-e^So rotf^jittii5 0 4ttia(B 

"f 5SKHf-5 0 2b £T^-ti"fv L.*^»#lCl*t 
^«SSr05>fc*rt$5©* f^y V^?KSrti*PS'Br5. 

[0 2 0 8] rr-C, SSi)*5 0 2 a , 50 2b(0W 
O*«3»<Br^5 0 6^e>S®) ; f-5 0 2 a, 5 0 

2 b *-e©BgilR 1 , R214A*o-CVN5^, rcDEgga 
£AR = R 1 -R2 dSm«ffljSWa©S£S©lE^ffiF t ft 

b'C4MHzSr^t^ , >?)£, ^©^5 0 2 a, 5 0 2 b© 

5. 0^UTV>*V>^gl&*5 0 2 a, 50 2 b£fiM$ 
-r5fc»©^y=¥>-^mi$l©5l*lHlL©^lt, Sib* 
50 2 a, 5 0 2 b ©KtCltggRIMA R t 1 mrnSi. 
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1 500m/sectt5t, ^yyU^^Wifi 
g#0. 3 7 5mmK:ft5fc*, A Rtt*-©£8fcf& t ^ 
«*.«5tt*»-e*>ai. 8 75mmK&3£ 
LTfc5. «ot, JSft^-5 0 2 a, 5 02b fcltMcm 

tgf!tf-5 0 2 a, 50 2 b^fe^t$H5i@ ; i : &tt«f5r 

MS0 6 -etti^ttta t * 9 > ftnajsis 

[0 2 0 9] 5 0 2 a. 5 0 2b 

•vtimm&s o 6^e>«i®!8*Wi5fc». »^ji^5 

0 e^b-^tl/^tVO^Itl^S 0 2 a, 502b&jl,&A/ 
5^ (SBB?5 0 2a«>*ft£9, SlfS02b(0 

wo***) t*5. ttbtrKfCfcfemrt. fliJitfiB 

S±5lc» **t«l0>«iKF-5O2a, 50 2blcBttn 

[0 2 10] £©±5KiSifcW-±5£, ttttrtfclPA 
■t 5 1 ft Htr -f V ©«*a«r* 5 < Ufc««-C» 

[0211] ohmi 2) H4 3«, meomwo- 
tt^te/flv^sfoteiiufcr^y # 

[0 2 12] EI4 3ti*5VT, 3Zft#S 1 lJiSMtSOfg 
"C*>9, 5fc»fcT:/yfr-$r©^5ET?a««^jC"Cfc* 
T^^/w»R?5 l 2a«#j*S*vO**. Jdkffll l fcW 
tR£2tta>|RI(l?5 1 3 a, 5 1 3 b*S»tf feixTV^S 

XmMWVttZhtbO&Wj+e 13a, 5 13b 
WC» B.-oUfS&ZtlZtim 1 ®. (Nfl) 0*^-fc»W 

[0213] iBSl-T- 513a, 513b ti, Ht^fafc* 
9^ KWfBi:fcot::l3 9» J*7J*r*Pf#fc*&£fcrtfe-C 
*Jft» »ASST*fc*5B»f1sK:J:0»»***. 
©tgfb^ 5 13a, 513b ©£-7 W SfmS-ttl^ft 
lft&UfcMble]ttl*6 1 4fc»6 , S*Vt*J0» ^r^n 

mmm&ms 1 ea^iiHtsft* hp 
t»«nicttB^rK«>Mjft 5 1 7&Bm-rz>. 

f513a, 5 1 3b<Dffi#lEfcoT3E»#5 1 lfc« 
*SJxfcB«tffl««tth9^f»— 9-5 1 8fc«*» 
&8r&@5 1 9£fflV>T> ©JP1H1K5 1 5S:^UTCR 

■C, ©J«IhIBS5 1 5««/S5 1 7©4fcfi«rffil±3** 



r, CRTf-f^^W 5 2 o roKflLhK:Ste"C&3<-*- 
5. fMM>lttMMBftB 1 5a»e>©»*fc±9 

*«fPB»B 2 lKioTr^^^-^jfeaio^ranai! 

5 0 4rtlJiraPS55 0 5fe9U-C*??!> >^tMMt 
U Sft^ 513a, 513b gttWJ&DS&a^SSftS 

[0 2i4] m4 4»c ±mhtcA74 Y^mtmm 

<D-W%iF-to 5 3 1 ©5feffl|C 2 5 3 

2 a, 5 3 3 bjW&0tfrtt&iVO>$. SS)^5 3 2 
a, 5 6 3 bl*$tttt6 2 10>JE93MllCtt U-TTU- 

UHf - 5 3 2 a 5 3 1 KWegJvC* 9 , SKHf- 

5 3 2 b IX&MtB 3 1 ±te#*fcjgtf$*tfc8l5 3 4 
rt**9W K^rtB**tt6 3 3fcBS£*t-C^6. 

5 3 3t±t»5 3 4|:fSot^7^ K"f5 £ t Ciot, 
3tftft5 3 1 ©S^ftWfttSrffift^ 5 3 2b©^? 

[0 2 15] £*lfc±9* fiHtf-5 3 2b©^?^f K# 
tt, Sffib^ 532a, 532bf±l245 &e§H£& 

6 9 , #fiOBflffi}g^©gMpr^^ 5 3 5 SrW-tS E. t 
kl*«. S»^5 3 2 a, 5 3 2 b<DS^|R)[C 

tt, !) sr 7 ^ roifi^f C i 9 l^Srf 

So **S. El 4 4*5.f0 5 E4 5"CHt*y^!J ^^ffi©"51 

[0 2 16] £l±WUfcJ;5i:« |g6ro^^icj;n« 
[0 2 17] (H1KM1 3) B04 614, SS7<0$BWK:ff 

*-SMt«o«jaia-cab*. Ei4 6«or7'y'7- 

-^6 0 1co«^SrS4 7lci91ftW-t-5. H4 7te» 
i-i 5K» 7~7 X ) T—9 6 0 1 ttf&«ffl3fi*«*iftSrRa 
lt-t-Si@#»Sib- : f-6 02t, 3ft^llSWtt«rA«6 0 3 
*r^<*y7*y^^jK6 0 4i:, R*!c7*yy/«8 
0 4$r«SH-3*S6 0 5 t, mbSrlRtt-ra^^v 1 
^6 3 3 ±9*5. 

[0 2 18] ^t7^^^6 2 SlcrS, <*J«ttilft»«>l» 
|CfflV>5fc»W3^± C:W3MKt5) © 
S$^6 0 8A, 6 0 8B, 6 0 8 C^#t7fetV"CV> 
5. S!|i^608A, 60 8B, 608CI1 MRU 

KT?»j«**fC*J9» -?:<73WRtt±9»*L<tt*«« 

ALfct^ ^A?S, «J»«*f«f#Ufct©"T?t>± 

[0 2 19] 04 8»C^-t±5f-, j©ffjK^®)^6 0 2 
l4fl^ I P«CDtf^>/5!l^-SrS^(«i)*5±0 ? ja*[RjtC^Si|U 
fc^Sr^Urv>5. f&iS-f5i5^ 7^!JW60 
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•f) Sr^-U-CS#6 0 3(OS*^ftli$^5 o *Ur, 
j&/£6 0 7£!lJSB6 0 6lC— &£irta>bi21!llIlSgP6 

i l-cje^&ssb^-e o 2*mm\.x&t>m%®.*m# 

[02 20] *SJ£0iJ-Cft, 3fc&«*a«8£8Kf: U7 
i-XKTK^Ii*. S6ot> KKiIhI8S»6 1 1© 

S££K<fc!K T°?V>r—9 6 o l&wmtiRKtiFe 

0 2 ana • tmmmt 

®tt1rZ>Zbtf-e%Z>. K»I3gS»6 1 lft##)l,*:il 
gfcmWl* 6 0 2 ©<@&©?-^ V^yHC^*»tfC*5 <0 » 

MW®&&6 1 0-C3i5E^pLe>ixfc3fiS:©^-Y 5 ^ 

mur: zsm&&.w<D®ws&ttK. mmu s p - 4 , 

5 2 6, 1 6 StCg^Sti/rv^,, 
[0 2 2 1] *Hlfi«^*5lt5fi!:fi»!:»i:MR I 

^©s&gBK-^Tf&w-rSo 

[0 2 2 2] S1\ &#6 0 3ftf&8HJ6 2 0_LtC-trs/ 

£ fe^ryy -j-—* 6 0 i#& 9Wtr btiizvt 
«B-e, mr 1 MWiaifre 1 4 ic± tiMiSiiST 1 -^ 

M8I6 13tCicT, RF="f ^6 1 9 tt£fl£3§=3 
xf/W6 1 7ttJ:t^BttiMJa'f 1 8 *bT 

v>*MRimffl©#^y (H**r) i*it-i§9&* 

[02 2 3] MR I tm®9& 614ft, 

1 6&£tfigftflrHK6 l 5&=»yy-^6 2 1 <fc 
^UfcSfSW-^-^^ WJ^.ttT25SPia«i£ : T2 

&6 0 8 A, 6 0 8B, 6 0 8 C Sr"&trB# 6 0 3 ©# 

S„ r©32fc7c1f$8ft> MR I«|$>[e!j$6 1 4tdJ;«3 C 

rtt'w^t'W 6 i 2±ir^w-a::ias-?££as s 

!Rf§85p5-3 0 0 9 1 OlCj^fetl/T^a.fcSK:, 
IfV-l*? V—A feJflV>fcJ»B 3 &5cS^© «fc 5 

[0 2 2 4] SKS6 0 6 £«J&6 0 7 ©#»■£•*> 

•££1t5. rrr, cRTf'^^^'W 6 1 2tci*04 
9^-fJ;5t-s g$£6 o 8 A&£A,»£##l*l©M 

r i z^.%nmm^nx^. -®sw 

608AOMRIli6 26 JL©tfcji&2!Pi&£Sef6iJ®lsl 

K6 o 9{cA*-f-s 0 **3> rro^t>t) icmr \nmm 

&6 1 4j55T7'y^- : i'6 0 l©g!|l,&6 0 8A£8S89i 

u z<D&m®m&M%s%smmwMW®%iG o 9iciS5 

J;5»-b-Ct«tv\ |SI«i©»fe«:8i0©£iP£6O8 
b, 6 o 8CK*tL-c<>fTV\ ryy^eoiiott 

[0 2 2 5] E14 9(C^i"J;5(-, CRTf^^Wf 



6 1 2 KftMR 1 SM&6 2 2 fcfifcT, J)0?iafe^e«lJ 
#Pla]|g6 0 9©ffo77 ,| J^lg6 2 5iS^T?# 
5. <&U @4 9 ©^©T^J 6 2 5ftgiJS 

^6 0 8A&^trUfc3^5ERt^2^75ffi^t?&5„ 
«^6 0 7 <omm\*&&jS. 6 0 8 ASrSJplCK^StVT 
^5fc*, 7"7V >r—9 6 0 1 ©teg-g-fc^RtfteSeft 
HftTT'D tr—9KlMQ 2 5£?<£oTfT5. fll;tft, 9 
xf h^iy^^ y f /^;^OA^ii 6 2 3&fr\,X, 
CRTf-f^/W 6 1 2±T?J&£6 0 7©ffigSrii3t 
U r©ffif«SriWI!afifi«l«iiaK6 0 9T?fEtS;L-^ 
<„ r©l$, 1 2l«^S'9 i ^ 

/K 7-T ^^©AAiSiie 2 3 ft. MRIffig6 2 
6Tf©JWPi, T-fV*r— 9mme 2 5-C©^*§)0 
fittffltSwtm, MR I 3&7cH&±©ffit 
©»r®^»^-t-S^J-ft> fcfcilOMR Iffi$-C*r5 

[0 2 2 6] $£6 0 7fcOVvCt», BU 9£5< 

-f J;5l-CRT7 f ^^7'U"l' 6 1 2fflMRI«fc6 2 2 
±iC*9&JiS. )SW»©7^tSK6 2 4 SrflWrr** 
-fart 

[0227] sns?af&iS5^iaftiJWiiiK6 o 9 ft, fiss©* 
* v \cmfe$nitm& 6 0 7 ©{fc@ t m& 6 0 6 ©tta 
t ©-a&mta-rs ij©wi£HBit©M&£&S)[B]8§i*6 

*EI!***«««rIIMti-6«lWfc»fli*6 0 8 ASr^tf 
©§B©MR IIBfc&iifcU SM6 0 8AiMR II 
«H©«ai t ©-St«Sl«r«Lffi.1-5 C fc t-Ct 5. of K# 
»l«f©a#©»$T?Sfl!l^6 0 8 A&VUb\Clk&\s1tM 

ffl®&6 0 9 ftg&i!j[H]B&8¥ 6 1 1 Sr©J^UTjS#&Slii 
?6 0 2<Dffi»l*Mt5. r©»)f^ft> ±T©S^ 
6 0 8 A, 6 0 8B, 6 0 8 CSr&tfMR I ©3&tEW 

^Sratfets rtie>3o©s^©5^Mtv^ s Si»e> 

[0 2 2 8] 3«J©»8tra©f m*5V*tt*Ti:»fc 
*v*«P^-Clli#»E©]»W*r*JtL» -fft«©aW?«R«r« 
^•T5„ rtvft±iEtP5«llr«gF6 0 6^SB©MR ISj 

©Bfl> T—Z 6 0 1 ftS#6 0 3 \Z.mm£tl1f& 

T 2 3fifS®&©'r— ^ t^-Ifi]©^— ^ t ©f-y h 9 ^ 

»f-Ct5o i©J:5*l^S5S6*© ! W3e^9s'^'Sr 

gtb^Uitt^e 0 6J3H©MR iSlfeSrS^i-SJ: 5»c 

[0 2 2 9] ^*5^7Ufci:-®.*pn5tr-5t?, WIB 
tR«©lb^-e^©MR I 3&5c®&Srig«H-5. C 



-22- 



S^LtCRTf^^T'W 6 1 2±T?Jgj£U 
tf*CD&#©MR I 2&^Wfefc£^£*TS¥l.<^ 

I4«SH) SrCRTxW^T'W 6 1 2 ±<DT7V 

mm 6 0 9^«6*i, M«MMRttMlllliIK6 o drift 

««peik«6 i ozmmviz®, mmm&me 1 i*b 

[o 2 3 o] MR I KJ:*iiMRft*«>fil3rc+jM&«as 
J*T"f *. CW«r, MR I®J0PIe]8&6 1 4tXfem&1fr<D 

W6i 2A»e>w*i-5r. fcds-etrs. 

10 2 3 1] *MMiicov*Ttt» a^w^L-fclllfi 

*SnfSBT?S>0, «*.tfj££ftfflRF=»'f/l'6 1 9fcLT 

0 2K.7s.<<XYT u-f&fflVVfca*, :Jxl:ftit7^ 

WWSKft^UT^ftl^ftStS^fttfcoTti 

[0 2 3 2] H5 0fcij*1-J:3fc«ffRS»*6 
2 7 2fe£fcl4-«BicK:tt P>*tfc)S#JS7'o A 
7L6 2 ettlNHfc:7B»-?6 2 8&JfAU rft-SriSir 

SfcUttJ:^. 

6 2 8», iwi*rti«)^9-< Kiiae»»*^rfticflu* 

Siva**. *LT, ffi#«»S«l«r#Si(i*«7'o- 
^6 2 8 if&«ffii@#iS<0)i^6 0 7 fc©ft#{fcil«rJfc 

ffcft 6 0 7 Ufc 5 , ItMR I -VftbiXlt 2 &7G 

»BgJp5-3 0 09 1 0K»U<il'<6#bTV^a. 
[0 2 3 3J T7V4"-fi6 0 1 tt*Xtt0|a>J: 

7^d- ^-efc< ifc4<, Ha%uftfc^*=-*A'r- 

[02 34] (&tfeffll 4) H5 114, fR7©3BWIC« 

6 3 1 0ffIA*BI 5 2 K4 9 *»t« 
■Cfi, iaWiKSft^e 3 2»4&^@jfc-e, ttlttWtc^^ 
Srft^-r^^7 > Srfflve3tu5 (49MB36 3^99234 
3#M) . 77'!)^63 ltt, f&S?ffl^*®#&Sr 
^Iti-SiSWScgft^e 3 2 t, Btf7i8*»4:J&#e 0 
34ti<*y7'y^fS6 04i:, UE^y^UV^ 
6 0 4<Sr<BK-T5*:SS6 0 5i:, rftkSriRi&'i-f 



i>V^6 3 3 49ft5. ^fri^^e 3 3lCI4 % &&<D 
T7*y ^-^©JS*^ (r^TI42^t?BiW1-5) 6 3 
8A, 6 3 8 B#fflt'6*VCV>6. ZiX&<OT'7y 

6 3 8 A, 6 3 8 Btt, TT'y ^-^6 3 1 

**»©tt«MMS*;* (^r-e»42/S-clftWi-5) 6 

39A, 6 3 9BiEteld-&£-&£fc*«9*>tD-C, {Rl 
£1405 3K^4 5fcT:/y^-*tlS$£6 3 8 
A, 6 3 8B«rIHS^tU, Ctl&KliSiaotttfi^tt 
SM6 3 9A, 6 3 9B*Hite>»t»J:5fcUtt>J:' 
v\ ffiOfllfiKt urB5 4l^-rj;5Jc, CDS!© 
WffI^6 4 0A, 6 4 0B|c:A§!<£>T:7'y<5r- 
^IM6 4 1A, 6 4 1 BSH&J&&tf4 5IC:LT , t>4 

[0235] m&mmm* 6 3 2 »4-ifc©tf sytft 

fcLfc^^^V-^6 3 3<0^-C, SlBHfcffif»Pla36&6 

3 5|CffilJt8)S*T<5^*6 3 4|C<t5±T<0^ftt, N 

c < sn^ttwwfPiiiK 6 3 5 jaw* s*i,«**t 
[0236] mmtifMi. mmrn 1 3 1 ^m^r? y v 

6 3 1 &®#6 0 3©#3?lc*i£, *S6 0 5 &m 
#8M?y-3s (BB**i*) ^UTS#6 0 3©Mi: 
SSftfeSiirS. ft* 6 0 7triOHHMMfPnft6 3 5fc 

4 9 mm e o 6 t£-g:$-frTa»e>, ^ftises 6 3 6 na 

6 3 2S:R»Ur3^lfi*iftSrHHItU MjK 
6 0 7 t-i!cUfcf&ig5la5fi!:S:liia»r»t^urf&!Si-S„ 
[0 2 3 7] fcK, #SMfi«tC:fcf*5tt1Ifc«>fcMR I 

[0 238] *i\ Sf603 |C(ittlftff:flOX9A 6 3 
9 A, 6 3 gBJ&STT'y^-^e 3 1©£SJS^6 3 8 

A, 6 3 8 b bjEfflc-&-rt>tjLm-vmyttVbtiz. 

titikftWmmjtl. 6 3 9 A, 6 3 9 B tt, I****!**© 

fcMR i H&±-c§f|#ili:fiiffl-e#, fe«cro^at<Dizsij 

in, J&#6 0 3±KT7'y^-^6 3 l*S«t9«-lt6*l 
5*5, rrotfS$^6 3 8A, 6 3 8Bir, 639 
A, 6 3 9BWtfeg*SiE«ll--ilc-f5«t5lw-r5. i 5 
LTm«-& 6 2 0 ±.\C± y V Ztl, fr-omm& 6 3 9 
A, 6 3 9 B^ft»tP,tvfcft#6 0 3 14, MR I WE 
886 1 4|££0M®£ft57 1 ->'/H£ft&e6 1 3ldJ: 
oT, RF3W/W6 1 9 tf^a» = 'l'/V'6 1 7*54.1*5) 

[0 23 9] ftJC, MR I HflUK 614 «5)EB£#m 
iB6 1 6*UtfiSgffilHlJ86 1 5Sr3yy-/U6 2 1 4 

9ft*Ufcgf3e«'>— («Hxl4T2?fiiaig|fej£) 
IC4*)iBttU T7*y ^r-^S!p^6 3 8 A (HJfe^J 1 

3 0^A6O8fcl5Mttft$«r*-S) Sr^tfJS#6 0 
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3 <o 3 &7c©ig&tt?$R£0^ uftv* ■* y rti-tats 

•f5. ^<0 3&7CtimW\ MR IfiiiJ«H]&6 1 4{£«t 
[0 2 4 0] MR I 3&5cM{feKi8ffl£;h,fc«£6 0 6 

<D&m\cm : &tem.wi : ¥-6 3 2<osu&6 0 7 3^ 
3 io&at&#6 0 3 

9fr—fi 6 0 lSr®#6 0 3 fl-UTfc, flfc^t- 

[024 1] *»M|-eH:T7!) $r- 

i: t>#8i-Cfoa. ±&©mW-mtt3fiftSS* 
;££T^y^- ( (X, Y, Z) = (0, 
0, 0) ) tutrix (X, Y, Z) teffiSwUfc-S-x. 
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